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INTRODUCTION:  Orchialgia  following  inguinal  hernia  repair  is  rare  complication  and  still  challenging
since  there  has  been  no established  surgical  treatment  because  of  complexity  of  nerve innervation  to  the
testicular  area.  Herein  we  report  a case  of postoperative  orchialgia  following  Lichtenstein  repair,  which
was  successfully  treated  by mesh  removal,  orchiectomy  and  triple  neurectomy.
CASE  PRESENTATION:  A 65-year-old  man  was  referred  to our  department  because  of  chronic  right  orchial-
gia following  Lichtenstein  hernia  repair.  He walked  with  a limp  and  was  unable  to  walk  a long  distance.
Physical  examination  revealed  the presence  of  meshoma  in  the  groin  area  and  hypoesthesia  in  the  anterior
skin of  the  right  scrotum.  His  right  testis  was  completely  atrophic  and located  not in the  scrotum  but  in  the
subcutaneous  regions  of  right  groin.  He  was  diagnosed  as both  neuropathic  and  nociceptive  orchialgia  and
underwent  meshoma  removal,  triple-neurectomy,  and  orchiectomy  to address  these  issues.  Pathological
examination  revealed  that meshoma  was  integrated  with  the  structures  of  the  spermatic  cord,  leading
to  foreign-body  reaction  and  ﬁbrosis  around  the  genital  branch  of  genitofemoral  nerve.  The resected
right  testis  was  completely-scarred  without  ischemic  changes.  Orchialgia  disappeared  immediately  after
operation  and  he  was able  to walk  without  a limp.
DISCUSSIONS:  It is important  to distinguish  between  nociceptive  and neuropathic  orchialgia.  Neu-
roanatomic  understanding  is  essential  to guide  treatment  options.  Orchiectomy  is  an  option  but should
be  reserved  for  refractory  cases  with  evidence  of  nociceptive  pain  accompanied  by anatomical  changes.
CONCLUSIONS:  Triple  neurectomy  should  be considered  in  patients  with  neuropathic  orchialgia.
© 2015  The  Authors.  Published  by Elsevier  Ltd.  on behalf  of  Surgical  Associates  Ltd.  This  is  an  open
he  CCaccess  article  under  t
. Introduction
Orchialgia following inguinal hernia repair is a rare complica-
ion. However, once it occurs, it can worsen the patient’s condition,
eading to exercise restriction and depression. Most patients with
ostoperative orchialgia improve only by conservative or sup-
ortive pain management; however, in some patients, orchialgia
ecomes refractory to conservative treatment, and surgical inter-
ention is necessary [1]. Although it is difﬁcult to understand the
urgical anatomy of inguinal hernias, once surgical exploration is
erformed, surgical repair is simple [2]. Surgical treatment of post-
perative orchialgia still remains challenging because there is no
stablished surgical treatment due to the complexity of the inner-
ation of the testicular area [3].
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E-mail address: narinari@kuhp.kyoto-u.ac.jp (M.  Narita).
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210-2612/© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Assoc
reativecommons.org/licenses/by-nc-nd/4.0/). BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Here, we report a case of postoperative orchialgia following
a Lichtenstein repair, which was  successfully treated by mesh
removal, orchiectomy, and triple neurectomy.
2. Case presentation
A 65-year-old man  was referred to our department because of
chronic right orchialgia. The patient had undergone a right inguinal
hernia repair by Marcy’s method 4 years ago and underwent a sec-
ond surgery due to relapsed inguinal hernia by the Lichtenstein
method 3 years ago. He developed right orchialgia immediately
after the second surgery but left it untreated. He visited our hospi-
tal 3 years after the second surgery to receive treatment for chronic
orchialgia after undertaking a questionnaire survey of patients
undergoing inguinal hernia repair at our department. He walked
with a limp because of the pain in the right testis and was unable
to walk long distances. Physical examination revealed a non-tender
induration located just beneath the surgical wound in the right
iates Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. Preoperative computed tomography.
(A) Arrowheads indicate focal increase in density of the subcutaneous fat with
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Fig. 2. Intraoperative photography.
(A) Each nerve is encircled by vessel tape. Blue, ilioinguinal nerve; red, iliohypogas-
tric nerve; yellow, the genital branch of genitofemoral nervetranding along with the right spermatic cord.
B) Arrowheads indicate that the right testis located in the subcutaneous region of
he right groin.
nguinal region. He had hyperesthesia in the anterior skin of the
ight scrotum. His right testis was not located in the scrotum but
as superﬁcially located in the subcutaneous region of the right
roin. It was considerably atrophic, and orchialgia was augmented
y compression of the testis. Clinical urological examination indi-
ated that the right testicular function was completely diminished
nd that there was no evidence of urological diseases, such as
schemic orchitis and epididymitis, which could lead to orchialgia.
ontrast-enhanced computed tomography showed focal increase
n the density of the subcutaneous fat with stranding along the right
permatic cord (Fig. 1A) corresponding to the location of the indura-
ion. The right testis was located in the subcutaneous region of
he right groin (Fig. 1B). Collectively, these ﬁndings suggested that
here might be the following two different phenomena involved
n the occurrence of the chronic orchialgia: (1) the presence of
eshoma and (2) testicular atrophy. To address these issues, we
lanned to perform a third surgery, including meshoma removal,
riple-neurectomy, and orchiectomy.
During the surgery, an oblique incision was made just above
he previous surgical wound. The external oblique aponeuro-
is was opened to reveal the inguinal canal. Dense ﬁbrosis and
car formation were observed around the spermatic cord at the
xternal inguinal ring, and the spermatic cord was  circumferen-
ially enveloped by a wrinkled mesh. Three nerves were identiﬁed
Fig. 2A), and each nerve was encircled with vessel tape. The
ntire length of both the iliohypogastric and ilioinguinal nerves
as resected as far proximally and as far distally as possible. Each
ransected nerve end was ligated to close the neurilemmal sheath
nd to prevent neuroma formation. The spermatic cord and the
ight testis were dissected from the surrounding tissue as far as
he inferior epigastric vessels (Fig. 2B) and were then ligated and
ivided. The genital branch of the genitofemoral nerve was concur-
ently resected with the spermatic cord. The nerve end was ligated
ith an absorbable thread. Posterior repair was performed using
he Prolene Hernia System®.
Regarding the gross appearance of the resected specimens, the
rinkled mesh was integrated with the structures of the spermatic(B) Yellow arrowheads indicate meshoma circumferentially enveloping the sper-
matic cord with scar formation. Blue arrows indicate the right testis. It is completely
atrophic and located at the subcutaneous tissue in the groin area.
cord (Fig. 3A). Pathological examination revealed ﬁbrotic prolifer-
ation of the epineurium, and a foreign-body reaction and ﬁbrosis
was observed around the genital branch of the genitofemoral nerve;
however, endoneural damage was  not evident within this nerve
(Fig. 3B). Perineural inﬂammation was  present around both the
iliohypogastric (Fig. 3C) and ilioinguinal nerves (Fig. 3D), but it was
relatively mild. The resected right testis was completely scarred.
There was  no ﬁbrotic reaction and inﬂammation around the par-
avasal nerves running along the vas deferens (Fig. 3E and F).
Orchialgia disappeared immediately after the surgery, and the
patient was  able to walk without a limp. Numbness of the right
thigh was present for 6 months after surgery; however, it com-
pletely resolved 10 months after surgery.
3. Discussion
Post-inguinal hernia repair orchialgia can be due to various
conditions, such as ischemic orchitis, epididymitis, edema, infec-
tion, cord ﬁbrosis and scarring, varicocele or hydrocele formation,
torsion, referred pain from radiculitis or ureteral pathology, and
entrapment or disruption of the genital branch of the genitofemoral
and ilioinguinal nerves, paravasal nerve ﬁbers, or autonomic plexus
within the cord [4]. Orchialgia is divided into neuropathic and
nociceptive pain. Most patients with orchialgia have nociceptive
pain, which is caused by intraoperative testicular tissue injury,
including ischemia, edema, and infection. These patients can be
rendered pain free by means of orchiectomy. However, for some
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Fig. 3. The macro- and microscopic appearances of surgical specimens.
(A)  The macroscopic appearances of surgical specimens. Upper, the right spermatic cord and testis. The area enclosed by dotted line indicates meshoma that is completely
integrated with the spermatic cord. Yellow arrowheads indicate the genital branch of genitofemoral nerve. White arrows indicate atrophic testis. Middle, iliohypogastric
nerve; lower, ilioinguinal nerve.
(B) Microscopic appearance of the genital branch of genitofemoral nerve (magniﬁcation; ×100). Fibrosis of the epineurium and foreign-body reaction around this nerve is
observed, while endoneural damage is not evident within it.
(C)  Microscopic appearance of iliohypogastric nerve (magniﬁcation; ×100).
(D)  Microscopic appearance of ilioinguinal nerve (magniﬁcation; ×100).
(E)  Microscopic appearance of the spermatic cord (magniﬁcation; ×40). The area enclosed by dotted line indicates the vas deference. The area enclosed by solid line is
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F) Microscopic appearance of the spermatic cord (magniﬁcation; ×100), indicating
otted  line indicate nerve bundles of the paravasal nerve ﬁbers. There was no ﬁbro
atients, orchiectomy is not effective. From the database of the
innish Patient Insurance Center, Ronka et al. analyzed all the
rological complications related to inguinal hernia repair. In that
tudy, 17 of the 34 patients with chronic orchialgia caused by an
schemic or atrophic testis underwent orchiectomy; however, 24%
f these patients continued to have severe orchialgia after orchiec-
omy [5]. These ﬁndings suggest that in some cases, orchiectomy
lone may  not be sufﬁcient to address orchialgia. The differencesniﬁcation of the area enclosed by the solid line in Figure 3E. The areas enclosed by
ction and inﬂammation around these nerves.
between nociceptive and neuropathic orchialgia need to be under-
stood because their treatment differs signiﬁcantly. If the pain is
neuropathic in nature, it is characterized by symptoms of burning,
hyper- or hypoesthesia, and radiation of the pain to the skin of the
corresponding scrotum. These symptoms are frequently triggered
or aggravated by walking, stooping, or hyperextension of the hip
and can be decreased by recumbency and ﬂexion of the thigh [6].
Orchialgia elicited by compression of the testis is typically a noci-
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eptive sensation that is dull and aching. It may  be accompanied
y anatomical changes, such as testicular enlargement or atrophy
7]. In our case, the patient had hyperesthesia of the anterior skin of
he right scrotum, testicular atrophy, and orchialgia evoked by com-
ression of the testis. These ﬁndings suggest that both neuropathic
nd nociceptive orchialgia might occur due to the following two
ifferent phenomena: (1) The meshoma might have caused chronic
nﬂammation and orchialgia because of entrapment of some sen-
ory nerves, particularly the genital branch of the genitofemoral
erve. (2) The right testis was placed in an inappropriate position
t the end of the second surgery, and it might have become atrophic
rom gradual compression by subcutaneous tissue, resulting in
ociceptive orchialgia. Indeed, pathological examination revealed
he entrapment of the genital branch of the genitofemoral nerve
y the wrinkled mesh and the presence of testicular atrophy. There
as ﬁbrotic proliferation of the epineurium and foreign-body reac-
ion and ﬁbrosis around the genital branch of the genitofemoral
erve; however, endoneural damage was not evident within this
erve. These ﬁndings indicated that neurapraxia (one of the nerve
njuries in which the axons and myelin sheath remain intact [6])
eveloped in the genital branch of the genitofemoral nerve, leading
o neuropathic orchialgia.
What is the adequate treatment for patients with neuropathic
rchialgia? The testicular area has complicated innervation and
dequate understanding of the innervation is necessary in order
o address this issue. Nociceptive sensation is mediated by affer-
nt autonomic nerve ﬁbers on the testicular arteries, traversing the
eliac plexus and the thoracic parts of the sympathetic chain to
nter the T10–12 segments of the spinal cord [8]. The genital branch
f the genitofemoral and ilioinguinal nerves provide sensory inner-
ation for the anterior scrotal wall [4]. Although the iliohypogastric
erve does not directly provide sensory innervation for the scro-
um per se, “triple neurectomy” is the primary surgical treatment of
europathic orchialgia as selective neurectomy has limited efﬁcacy
ecause of the crisscross innervation of the scrotum by the three
erves.[3,6,7,9] On the other hand, there are some patients with
europathic orchialgia who  are not adequately addressed by triple
eurectomy [9]. The testes have no somatic innervation and receive
ensory ﬁbers from paravasal nerves located just along the vas
eferens (Fig. 3E), originating from the deep pelvic plexus [4]. Neu-
opathy of these nerve ﬁbers is also involved in post-hernia repair
rchialgia [3,7,9]. Patients with orchialgia who undergo preperi-
oneal repair may  be at a risk of injury to the paravasal nerve ﬁbers
ue to direct contact with the mesh [3]. In our case, the patient had
reviously undergone a Lichtenstein repair and pathological exam-
nation revealed no evidence of neuropathy of the paravasal nerve
bers.
Numbness in the distribution of the neurectomy is a predictable
ostoperative complication; however, its frequency and long-term
utcome are not fully understood. Starling et al. reported that
umbness occurred in some cases after neurectomy but not in all
ases [10]. Madura et al. reported that only 2% of patients (n = 2) who
nderwent neurectomy complained of postoperative numbness
11]. On the other hand, a recent study from the Lichtenstein-Amid
ernia Clinic reported that all of their patients (n = 20) who under-
ent laparoscopic triple neurectomy had postoperative numbness
12]. However, these studies neither clariﬁed how long the numb-
ess persisted nor evaluated if the numbness was cured or not.
n the present case study, our patient was followed as an outpa-
ient for 2 years following surgery. On physical examination at 6
onths after surgery, the patient had numbness only in the area
urrounding the wound, which completely disappeared 10 months
fter surgery. From then onwards, physical examination revealed
ompletely normal pain and temperature sensations in the distri-
ution of the neurectomy without asymmetry. Although the exact
echanism for the resolution of the numbness is unclear, periph-PEN  ACCESS
gery Case Reports 16 (2015) 157–161
eral sensory nerves are known to be restored even in patients
receiving autologous breast reconstruction, and this sensory rein-
nervation develops within the ﬁrst 7 months [13]. Therefore, it can
be assumed that sensory reinnervation also develops in the distri-
bution of the neurectomy because triple neurectomy is thought to
be equivalent to an iatrogenic peripheral nerve injury, and not a
central nerve injury.
4. Conclusions
The management of orchialgia remains challenging. In the
present case, aggressive surgical intervention was effective; how-
ever, large-scale studies are needed to investigate this further. It
is important to distinguish between nociceptive and neuropathic
orchialgia. Neuroanatomical understanding is essential to guide
treatment options. Orchiectomy is an option; however, it should
be reserved for refractory cases with evidence of nociceptive pain
accompanied by anatomical changes. Triple neurectomy should be
considered in patients with neuropathic orchialgia.
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